the number of older people living alone is increasing. According to a recent national report, there were approximately 23 million older people in China who lived alone in 2016, and this number will grow to 25 million in 2020 (Li, 2017; Wang, 2017) .
Several studies which were conducted in 10 European countries, Australia, Hong Kong and Taiwan (Chou, Ho, & Chi, 2006; Gaymu & Springer, 2010; Lin, Yen, & Fetzer, 2008; Stanley et al., 2010) have found that older people living alone have poorer self-rated health (SRH), more difficulties in functional ability, a greater decline in cognitive function, higher rates of depression and loneliness, fewer social interactions, lower levels of social support, a lower quality of life (QoL) and a higher risk of mortality. One study in the US (Michael, Berkman, Colditz, & Kawachi, 2001 ) has reported that older people living alone have health advantages because living alone lowered the risk of functional disability and the decline in mental health.
However, a study in the UK has found no association between living alone and changes in SRH and physical health status (Turner, Nikolova, & Sutton, 2016) .
The heterogeneity of the studies may partially account for the varied results. Further most of the studies were conducted in Western countries, in Hong Kong or Taiwan with only a few conducted in Mainland China. One study explored the SRH (Chen, While, & Hicks, 2015) , loneliness and social support (Chen, Hicks, & While, 2014a) of older people living alone in Shanghai, China and found that few older people considered themselves in poor health, but they reported a moderate level of loneliness and a low level of social support. However, the sample was from an economically deprived and agriculture-dominated district.
People's life experiences may vary across different countries and different cultures. The phenomenon of living alone is not consistent with the norms of the Chinese culture. Therefore, exploring the life experience of older people living alone in a major city in China will add to an understanding of the lives of this group of people and may inform strategies to improve the health and social care for older people in China. The findings may also have some relevance in other countries where there are similar population changes due to the continuing ageing of populations, the falling fertility rates and the migratory patterns of younger people of working age (Puur, Sakkeus, Põldma, & Herm, 2011) .
| ME THODS

| Study objectives
This study aimed to explore the life experience of older people living alone in Shanghai. The study objectives were:
• to explore the health status, loneliness, social support and QoL of older people living alone in Shanghai; and 
| Participants and procedures
This study was conducted in Shanghai which was the first city in China to be designated as an ageing society. By the end of 2016, Shanghai's older people had reached 4.6 million, accounting for 31.6% of the total population in Shanghai (Shanghai Research Centre on Ageing, 2016). There were 283, 300 older people living alone in 2016 (Shanghai Research Centre on Ageing, 2016).
Data were collected from April to July 2015. Cluster sampling comprising the random selection of one inner-city and one suburban community was undertaken. All the people who lived in these communities and met the inclusion criteria were invited to participate in the study. The inclusion criteria included people who were 60 years or older (the definition of older people in China), living alone, able to communicate in Mandarin or Shanghai dialect, had no cognitive impairments and agreed to participate in the study. Those with hearing, language and communication difficulties and those with impaired cognitive ability were excluded.
After ethics approval was gained from the University Research
Ethics Committee, 35 community committee staff, who had been trained by the researcher, contacted potential participants by telephone or door-to-door visits according to the lists of older people living alone which were provided by community committees and explained the purpose of this study as well as the participation details. Older people who missed calls or visits twice were regarded as
What is known about this topic
• Globally the number of older people living alone is increasing.
• The life experiences of older people living alone vary across different countries.
What this paper adds
• This is one of the few studies to explore the life experience of older people living alone in China.
• Older people living alone in Shanghai reported a higher functional ability, a higher prevalence of depression, a higher level of loneliness, a lower level of social support and a lower quality of life.
• Providing frequent home care services, early detection of depression, encouraging more contacts from children and other family members, and providing support from other sources are suggested.
unresponsive. Those who agreed to participate were offered faceto-face meetings in the participants' homes or community committee offices. After informed consent was gained, the participant was given the questionnaire for self-completion. For the participants who had difficulties in completing the self-administered questionnaire due to deteriorating vision or low literacy, the data collectors assisted using an interview. The questionnaire took approximately 30-40 min to complete. A total of 390 older people agreed to participate out of a potential sample of 620 (response rate 62.9%). Three questionnaires had incomplete data leaving data from 387 questionnaires for inclusion in the final data set. The sample size required for the bivariate analyses to compare the differences of health status, loneliness, social support and QoL across the participants with different characteristics was 64 (two-group comparison), 53 (threegroup comparison) or 44 (four-group comparison) in each group, assuming the α being 0.05, the power being 0.80 and the effect size being medium (Polit & Beck, 2012) . Therefore, a sample size of 387 was suitable for this study.
| Measurements
A structured questionnaire comprising eight sections was used to collect data relating to physical health, depression, functional ability, SRH, loneliness, social support, QoL and the demographic information of the participants.
Physical health was assessed by asking participants whether they had any chronic diseases and to list all the diseases that they had.
The Chinese version of the 15-item Geriatric Depression Scale (GDS) measured depressive symptoms experienced in the previous 1-week period (Lee et al., 1993) . Each item was rated on a dichotomous scale of yes or no yielding a score range of 0 to 15 with a higher score indicating a higher level of depression. Eight was the cut-off point in this study with the participants who scored equal to or greater than eight being considered as having depression. The Cronbach's α coefficient of this scale in this study was 0.78.
The Chinese version of the Activity of Daily Living (ADL) Scale measured functional ability (Zhang, Elena, & He, 1995 people's overall perceptions of their health. It is recommended because participants find it easier to understand and it minimises the research burden (Chen et al., 2015) .
The Chinese version of the UCLA Loneliness Scale version 3 (RULS-V3) is a 4-point Likert-type 20-item scale (Wang, 1995) . It assesses the subjective feelings of loneliness or social isolation with a higher score denoting a higher level of loneliness. The total score of 20-34, 35-49, 50-64 and 65-80 indicated a low, moderate, moderately high and high level of loneliness respectively. The Cronbach's α coefficient of this scale in this study was 0.90.
The Social Support Rate Scale (SSRS), which has been widely used in China, measured social support (Xiao, 1999) . It was modified in this study with one item regarding living arrangements being removed as all the participants lived alone. The total score ranges from 12 to 65 with a higher score indicating a higher level of social support. The modified scale had satisfactory face validity which was measured through consulting three experts on gerontology or community nursing. The Cronbach's α coefficient of this modified scale was 0.76.
The Chinese version of the Older People's Quality of Life Questionnaire (OPQOL) measured QoL (Chen, Hicks, & While, 2014b) . It comprises 36 items with the participants being asked to indicate the extent to which they agree with each item by choosing one of five possible options with a higher score indicating a higher QoL. In the study, the Cronbach's α coefficient was 0.88.
The demographic data collected included age, gender, previous occupation, education level, monthly income and residential area.
| Statistical analysis
Data were entered and analysed using IBM SPSS Statistics for Windows, Version 19.0 (IBM, Armonk, NY). Normality and homogeneity of variance were first tested for each variable. Descriptive statistics such as mean, median, score range, frequency and percentage were used to describe the participants' characteristics. The Chi-square tests were used to compare the presence of chronic diseases and SRH across the participants with different demographic characteristics. Mann-Whitney U and Kruskal-Wallis tests were used to explore whether depression and social support were different across the participants with different demographic characteristics because the variable data were not normally distributed.
The ADL scale, RULS-V3 and OPQOL are Likert scales yielding ordinal data (Polit & Beck, 2012) . Therefore, Mann-Whitney U and Kruskal-Wallis tests were also used to compare functional ability and loneliness of the participants by demographic characteristics, and to compare QoL of the participants by demographic, health and social variables. A p < 0.05 was defined as statistically significant.
| RE SULTS
| Demographic characteristics of the participants
The participants ranged in age from 60 to 99 years old with a mean age of 76.2 years and 69.3% (n = 268) were female. More than half of the participants (57.4%, n = 222) reported a low level of education with 20.7% (n = 80) having no formal education and 36.7%
(n = 142) having primary school education only. Nearly one-third of the participants reported being a peasant (32.3%, n = 125) and a blue-collar worker (31.3%, n = 121) respectively. Regarding monthly income, 39.8% of the participants (n = 154) reported that their monthly income were <156 US$, while 35.9% of the participants (n = 139) reported that their monthly income were ≤469 US$ (1 US$ = 6.4 RMB).
| Health status
The participants' health measurement comprised reported chronic diseases, depression, functional ability and SRH. More than half of the participants (56.8%, n = 220) reported having chronic diseases.
The most three prevalent diseases were hypertension (56.4%), heart disease (21.8%) and diabetes (14.5%). Among the 220 participants, 136 (61.8%) reported one disease, 69 (31.4%) reported two diseases and 15 (6.8%) reported three or more diseases. The scores on the 15-item GDS ranged from 0 to 14 with a median of 5 with 104 participants scoring 8 or over suggesting a prevalence of depression of 26.9%. The scores on the ADL Scale ranged from 14 to 56 with a mean of 16.9. Across all the participants, 71.0% (n = 275), 16.3% (n = 63) and 12.7% (n = 49) reported a high, moderate and low level of functional ability respectively. As for SRH, 26.4% of the participants (n = 102) reported a good health status (21.7% (n = 84) for good; 4.7% (n = 18) for very good) with 15.7% (n = 61) reporting a poor health status (14.7% (n = 57) for poor; 1.0% (n = 4) for very poor).
There were statistically significant differences in the presence of chronic diseases, depression, functional ability and SRH across the participants of different age groups (p < 0.05), gender (p < 0.05) and education levels (p < 0.01). Older people with increasing age and lower levels of education, and being female were more likely to report the presence of chronic diseases, a higher depression level and a lower level of functional ability, and rate their health as poor. Furthermore, depression, functional ability and SRH differed across the different previous occupations (p < 0.05), economic levels (p < 0.05) or residential areas (p < 0.01). The participants who were engaged in nonmanual occupations before retirement were more likely to report a lower level of depression, a higher level of functional ability and a better SRH. However, those in the low economic level group and living in the rural areas were more likely to have a lower level of depression or a lower level of functional ability (see Tables 1-3 ).
| Loneliness and social support
The loneliness scores ranged from 20 to 64 with a mean of 41.4 indicating a moderate level of loneliness among the participants. A total Note. Economic level was categorised according to monthly income with being less than 156 US$ (1,000 RMB) denoting the low level, 156-312 US$ (1,000-1999 RMB) denoting the medium-low level, 313-468 US$ (2,000-2,999 RMB) denoting the medium-high level and equal to or more than 469 US$ (3,000 RMB) denoting the high level. Medium-low level and medium-high level groups were combined as medium level group in light of the small number of responses in these two groups. *p < 0.05. **p < 0.01.
TA B L E 1 The presence of chronic diseases of the participants by different demographic characteristics
TA B L E 2
The depression and functional ability of the participants by different demographic characteristics of 24.0% (n = 93), 54.3% (n = 210) and 21.7% (n = 84) of the participants reported a low, moderate and moderately high level of loneliness respectively. No participants were identified as having a high level of loneliness. The median of SSRS was 30 with a range from 12 to 50. The loneliness and social support of the participants by different demographic characteristics are shown in Table 4 . There were statistically significant differences in loneliness across the participants of different education levels (p < 0.01), previous occupations (p < 0.01) and economic levels (p < 0.05). The differences in social support were statistically significant across the participants with different demographic characteristics (p < 0.05) except gender. Older people who had no formal education, no occupation and a lower economic level were more likely to have a higher level of loneliness and a lower level of social support. Additionally, those with advancing age and living in the urban areas were more likely to report a lower social support (see Table 4 ).
| Quality of life
The mean of OPQOL was 120.2 with a range of 84-164. Table 5 presents the QoL of the participants across the different demographic, health and social characteristics. All variables except gender were statistically associated with QoL (p < 0.01). The participants who were younger, had a higher level of education and a higher economic level, lived in urban areas, reported no chronic diseases, no depression, a higher level of functional ability, better SRH, a lower level of loneliness and a higher level of social support were more likely to report a higher QoL. Regarding previous occupation, peasants reported the lowest QoL (see Table 5 ).
| D ISCUSS I ON
The rapid population ageing and changes in living patterns have led to a rising number of older people living alone in China. The phenomenon of living alone will continue in the future. One of the characteristics of the population ageing is that the population of older people is itself ageing (United Nations, 2009 ). This raises the question of how to provide better health and social care for older people living alone so that advanced age is also accompanied by a good QoL.
This study is one of the few studies which has explored the life experience of older people living alone in China. The findings that most of the participants were in their late 1970s, female and less educated were similar to previous research findings (Lin et al., 2008; Sook-Young & Sohyune, 2013; Turner et al., 2016) . This is not surprising, as women generally outlive men and the low level of education is common in developing countries. As the participants were recruited from one inner-city and one suburban community, it was not unexpected that the majority of the participants were peasants and blue-collar workers.
Growing old is often associated with disease, frailty and dependency. Health plays a dominant role in influencing people's life satisfaction and happiness (Chen et al., 2015 The difference is probably explained by the different measurement methods. Chronic disease, in this study, was assessed by asking the participants whether they had any chronic diseases and to list all those diseases. The use of a self-report method may lower the rate because some older people may not fully report or recall all their diseases.
The prevalence of depression in this study was 26.9%, which was higher than that in Chen, Copeland, and Wei (1999) 's meta-analysis, where the average prevalence of depression in older people was estimated to be 14.8%. However, the result was similar to the findings of a systematic review (Chen, Hicks, & While, 2012 ) which reported that different living arrangements influenced older people's depression with those living alone reporting a higher prevalence of TA B L E 5 The QoL of the participants by different demographic, health and social characteristics Note. The participants who scored the lowest 27% of social support score were categorised into the low level group and those who scored the highest 27% were categorised into the high level group. *p < 0.05. **p < 0.01.
depression. Living alone may cause the loss of interaction with family members or other social networks, or a relative lack of companionship or intimacy (Mui, 1998) . This issue may be more apparent within the Chinese cultural context where living alone may engender disappointment, embarrassment and inferiority, which leads to depression (Lai, Tong, Zeng, & Xu, 2010 ).
People's ability to manage ADL changes with the ageing process.
Older people usually encounter more difficulties and obstacles with
ADLs which may hinder their independence. Thus, functional ability is an important determinant of living alone among older people. It is not surprising, therefore, that the majority of the participants reported a high level of functional ability which echoes some previous studies (Li, Zhang, & Liang, 2009 ). Furthermore, older people living alone may have to perform daily activities by themselves, thus decreasing the risk of functional dependency and disability.
The study participants also reported a lower rate of self-rated poor health than other older people living alone, such as those in
Malaysia (Yahaya, Abdullah, Momtaz, & Hamid, 2010) and Japan (Sun et al., 2007) . Thus, the downward comparison can modify the standard against which their performance or functioning is judged thereby minimising disappointment leading to a favourable self-evaluation (Cheng, Fung, & Chan, 2008) .
Living alone may have a greater impact upon the loneliness of older people living alone in Shanghai. Family fragmentation may have resulted in changes in the family structure in addition to eroding family cohesion and intimacy between the generations (Chen, 2007) . The traditional Chinese collective family value continues to influence older people strongly (Tong, Lai, Zeng, & Xu, 2011) .
Therefore, those who live alone are more likely to perceive a difference between the expected and actual amount of support that they derive from their families, have a stronger sense of loss and encounter social stigma from others, thus resulting in a higher level of loneliness (Tong et al., 2011) . Not surprisingly then, nearly three quarters of the participants reported a moderate and moderately high level of loneliness.
This study revealed that older people living alone reported a lower level of social support compared with the Chinese population norm (Xiao, 1999) . Chinese older people's major sources of social support are family members especially their spouse and children with other support sources playing less important roles. Thus, the support sources and level of support may have been reduced with the death of their spouse and, especially so, if their children do not live nearby.
The increasing population of older people brings new demands to improve older people's health, independence and active contributions to society (Bowling, Banister, Sutton, Evans, & Windsor, 2002) . In other words, quality needs to be added to people's extended lives. QoL has attracted much research attention and the assessment of older people's QoL has become a commonly used end-point of health technology assessment. The mean of OPQOL was 120.2, lower than that of 560 British older people aged 65 years and above (Bowling, 2009) 
| S TUDY LIMITATI ON S
This study has several limitations. First, more variables regarding life experience need to be considered, such as spiritual well-being, life satisfaction, self-esteem and negative life events. Second, the selfreport data may have reflected recall bias. Some participants may not have been able to remember their chronic diseases or may not have reported the presence of diseases correctly. Thus, the prevalence of chronic diseases may have been underestimated. The use of data from multiple methods such as clinical assessment in future studies is recommended. Third, as there were no data for those older people who declined to participate in the study, it was not possible to analyse the characteristics of participants in comparison with those of nonparticipants. Thus nonresponse may have biased the findings. Finally, the analyses reported in this paper were bivariate and were not adjusted for potential confounders that were inevitable in a cross-sectional study.
| IMPLI C ATI ON S FOR PR AC TI CE
As participants who reported no chronic diseases, no depression, a higher level of functional ability and better SRH were more likely to report a higher QoL, it suggests that there is a need for approaches to improve the health status of older people living alone. Frequent home care services, provided by a multidisciplinary healthcare team, including health assessments, education about self-care and the prevention of common chronic diseases, and support to improve functional ability may be helpful for reducing the risk of chronic diseases, maintaining or improving functional ability and improving SRH among older people who live alone in Shanghai. In addition, early detection of depression may be an effective approach to minimising the level of depression. It has been noted that some depressive symptoms are likely to be mistaken for the normal signs of ageing (Chen et al., 2012) .
Therefore, increasing awareness about depression and identifying risk factors of depression are essential alongside the development of interventions to reduce depression in older people living alone.
As the participants reported a higher level of loneliness, there is a need to reduce the feeling of loneliness of older people living alone. Social support is a key environmental factor enhancing older people's social interactions and alleviating loneliness (Yeh & Lo, 2004 
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